Abstract. The thermal pressure inside molecular clouds is insufficient for maintaining the pressure balance at an ablation front at the cloud surface illuminated by nearby UV stars. Most probably, the required stiffness is provided by the magnetic pressure. After surveying existing models of this type, we concentrate on two of them: the model of a quasi-homogeneous magnetic field and the recently proposed model of a "magnetostatic turbulence". We discuss observational consequences of the two models, in particular, the structure and the strength of the magnetic field inside the cloud and in the ionized outflow. We comment on the possible role of reconnection events and their observational signatures. We mention laboratory experiments where the most significant features of the models can be tested.
Introduction
The complex shapes of photoevaporated molecular clouds (e.g., the Eagle Nebula and the Horsehead Nebula) are thought to be created by the ablation pressure of the ionized outflows (e.g., Spitzer, 1978) . [The ablation is caused by the ionizing radiation of the nearby young stars.] The material inside the clouds is very cold, with the temperature of order of 10-30 K. So low a temperature is explained by that, at the temperature exceeding, roughly, 50 K, the radiation in molecular transitions (Neufeld et al., 2000) becomes so intense that the cooling time reaches a very small value ∼100 years, whereas the dynamical time of the typical molecular cloud exceeds 10 5 years. The ablation pressure drives compression waves into the cloud interior. However, the shock and compressional heating cannot compete with the cooling and the cloud interior stays at low temperatures, in the range 10-30 K.
We will make all the numerical estimates for the case of the Eagle Nebula, which is relatively well characterized compared to other similar objects (interesting data pertaining to the Horsehead Nebula can be found in Pound et al., 2003) . The most important parameters are presented in Table I a v a , T a , n a are the velocity, the temperature, and the electron density in the ablation outflow; p a is the ablation pressure. The quantities related to the ablation outflow bear a subscript "a."
summary in Ryutov et al. (2004). The ionization degree of the cloud is ∼10 −8
and is determined by the ionization by cosmic rays and photoemission from the dust grains (Elmegreen, 1998) . [The cloud consists predominantly of the molecular hydrogen, with some admixture of molecules like CO and water, as well as dust particles, made of carbon and silicates, e.g., Spitzer, 1978] . Despite so low an ionization degree, the skin time for the cloud is much longer than the dynamical time (see Section 3). In other words, the line-tying of the magnetic field is a reasonable concept, at least at the level of the first rough models.
The amount of ionized gas evaporated from the surface per unit time is determined by the intensity of the ionizing continuum reaching the cloud surface. The resulting outflow has a temperature of order of 10 4 K and the density ∼10 3 cm −3
( Hester et al., 1996; Pound, 1998; Levenson et al., 2000) . From Tables I and II , one sees that the ablation pressure is almost two orders of magnitude higher than the gaseous pressure inside the cloud. This means that the cloud should have collapsed to much higher densities than those actually observed. The emerging problem can be called the problem of "missing stiffness" (Ryutov et al., 2004 ). Here we discuss two possible models that may explain the paradox: the model of a quasi-uniform magnetic field, and the model of magnetostatic turbulence. The main focus of our paper is the identification of the observational consequences that may help in determining the validity of the models. We also briefly discuss possible laboratory experiments.
The Model of a Quasi-Homogeneous Magnetic Field
This model is based on the assumption that there is a large-scale primordial magnetic field permeating the cloud. In the past, this assumption was analyzed mainly in
